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"A rod is a piece of wood...'* 



'I III 



A rod is a pretty color...'* 



'*A rod is a number...'* 
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ERRATA 



Page 1 - Line 9: 

Page 7 -Line 20: 
Page 10: 

Page 11 - Line 1: 
Page 13: 

Page 14 - Line 5: 
Page 15 - Line 3: 
Page 15: 



The punctuation mark after the work "possible" shoxild 
be a period. 

"red" should be "rod". 

The "+" is omitted from the first table. 

"red" should be "rod". 

Line 5 should be as follows : As you move along in the 

development of concepts of fractions you meet the problem 
of teaching how to multiply a fraction by a fraction. 

The minus sign should be an equal sign. 

The minus sign should be an equal slgu. 

2 g + p shoi Id be 2((g + p) under the first diagram. 
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PREFACE 



The purpose of this guide is to help give direction in the use of 
Cuisenaire materials for developing mathematical concepts, and to aid in 
the clarification of existing Cuisenaire publications. This work is based 
upon actual classroom experience by several teachers in the University City 
Public Schools, talks vdth other teachers and administrators who have used 
these materials, attendance at Cuisenaire demonstration classes,, and 
reading and studying books and pamphlets written about this material.* 

The authors of this guide have made an effort to be as succinct and at the 
same time as lucid as possible: Vfe do not claim that the Cuisenaire materials 
are a panacea for all the problems of arithmetic instruction. However, we 
strongly believe that these materials can be used vividly to develop many 
mathematical concepts. 

An attempt has been made to write these suggestions in a style such that 
the Cuisenaire materials, though developmental, may be introduced for the 
first time at any grade level. The swiftness with which a teacher moves 
through the early exercises will depend on the mathematical maturity of the 
students. 
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introduction 



INTRODUCTION 



The teacher's attitude toward mathematics is basic to the understanding 
and use of Cuisenaire rods in the elementary school classroom. "Too often 
we have tended to underestimate the ability of small children to discover, 
understand and use basic mathematical concepts from the begirining cf their 
school eaqDeriencc.^ 

The use of the Cuisenaire rods is considered as one Important development 
of better elementary mathematics teaching. Other manipulative and e3q>lanati>ry 
devices may also be used in the total program. For example, liquid measure 
can best be taught by use of pint or quart measuresj time, by use of clocks; 
and money values, by use of real coins. 

Since the Cuisenaire materials are developed and taught in logical 
ungraded sequences, this system is readily adapted to our University City 
ungraded primary. For example, some teachers using the Cuisenaire rods 
have taught multiplication, division, and beginning fractions in Pri m a r y 
One; while other teachers have introduced basic addition and subtraction in 
Primary Three - depending on group or individual needs. Cuisenaire rods 
make it possible for mathematical processes to be introduced at an earlier 
age. There is a diminishing need for the use of rods in the intermediate 
grades if they have been used K-3. However, teachers of 4 through 6 will 
find the rods useful with all children in reinforcing understanding and 
in developing new concepts. 

How the teacher uses the materials within her classroom is regulated by 
the amount of Cuisenaire materials orailable and by the needs of the group. 

They can be used equally well by the vrtiole class, a small group, or by an 
individual child. 
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■>*Rasmussen, lore; Notes to Teacher, learning Materials Inc., 100 East Ohio 

Street, Chia.ago5;>* Illinois. 



Ihe mathenatical learning gained by each child as a uniqjie Individual 
is an important aspect of the Cuisenaire prograo , Within any group there 
will be children discovering several different ways of answering the sane 

problem by using the pods. CMlri**A« _ 

xevoj.5> ajLx ©motionaX 

aid personality makeups can more readily work toward their mathematical 



potential through experiences with the rods. 

a^jhasis on coapitationa skills, repetiticus drill, and monotonous rote 
learning are minimized in the Cuisenaire program. Rather, the children have 
the delightfhl eiqierience of thinJ-dng about relationships **ich they can see, 
feel, or manipulate with the rods. The end result will be individuals who 
enjoy and understand mathematics at their own developmental level. 
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general information 




GEraAL INFORMATION 



It is more economical to buy the Basic Classroom Kit designed to equip 
a class of 25 children* This kit contains 25 bags of Cuisenaire rods 
(69 pieces in each)> a set of books for the teacher's use^ and a pack of 
product cards* It is priced at $47*50* Additional bags and rods may be 
purchased 'If needed. 

TEACffiR PREPARATION 

In addition to reading the recommended books in the bibliograpl^^ the 
teacher will feel more secure if she has done some outside e:sq>erimentation 
with the rods herself* Pages 14-10 in the Teacher's Commentary show examples 
of presentation of several lessons, and a developmental sequence is found 
in l-i^thematics in Color books* Group work is exciting as children learn to 
verbalize their discoveries* Ifritten practice may foUovr an oral lesson* 
Discovering and creating is fun* Jump ini Enjoy yourself I 
CARE 

!^eat the bag of rods the same as you would a new textbook* Discuss 
the care of the rods: 1) How easily the small rods could be lost; 2) The 

inportance of putting all the rods back in the bag; 3) Checking the floor 
under desks after use. 

Rods are colored with non-toxic vegetable dye, so are harmless, yet 
should not be put in mouths for safety and sanitation reasons* 

Numbering bags and letting the child be responsible for his bag is one 
method used to help control carelessness* 
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fiOI^S AMD COLOR wnT4TIOM 5YMRr>T.g 



vr « vAite 


d - dark green 


r - red 


k - black 


g - light g;reen 


n - brovm 


n - miroDft 

• - A 


u - blue 


y « yellow 


0 - orange 



Since these sjrwbols wiiX be used daiiy until replaced by numbers, the 
children will soon have them firmly fixed in their minds. 

ach child may keep a folder for Cuisenaire work. Ihese symbols can 

be copied with color words and the page used for reference. A large chart 

could be placed in the room labeling color by letter. 

SIZE OF R0n.q 



The rod. vary in length fbom 1 cm. to 10 cm. with a cross section of 

X sq. cm. Games of recognition by touch can be played to help children 
become familiar id.th relative sizes of rods.* 

■PAMIIIES 



Ihere are 3 famiHes, the red, yellow and blue-green, which have an 
interesting relationship in respect to their lengths.^» ihe red family 
consists of red, purple, and brown. (Colors deepen as length increases.) 
The yellow family consists of yellow and orange. The blue-green family 
consists of li^t green, dark green, and blue. 

Two rods - v*ite and black - do not belong to these families although 
the white rod technically belongs to each. 



^ See Ejctended Activities 
B-S p.32 
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developing mathematical concepts 



A. INTRODUCING CUISENAIRE MATERIALS TO THE STUDENT 
Teachers vtho have used Cuisenaire rods agree that wh^ a child is 
first introduced to the rods he should be allowed a time for fji’ee play."^ 

TTmaa o"rr jj x_ j - - t x» • 

6x.»^3w» V11I5 wiixxvi eul wppux' ouiu. 0 / oo aSsl^, inVeuT^, consT>rUcT&5 Tinaii 

is to create something. Free play enables the teacher to obsfsrve the degree 
of creativity and insight each child m^ evidence. Ihe amount of time 
permitted for free play will certainly vary according to the classroom 
situation. The teacher should survey carefully the designs which are being 
created by the children and be aware of those which lend themselves to a 
mathematical analysis. For example, 
some child will usually make the 
staircase design which, when rods 
have been given number names, will 
help to order the first ten 
coxinting numbers. Another child 
might make a simple design idiich 
leads to the profound mathematical 
principle of commutativity for 
addition. Numerous other mathematical 
ideas derived from free play are 
possible. 
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Commutativity 
(See vocabulary) 



*B-1, pp. 25-29 
B-2, pp. 5-6 
B-3, pp. 1-4 




^B-1, pp. 69-75 



B. TFE NUMBER CONCEPT AND COUNTING 

Some people believe that man is born with a number sense and this 
may well be true. However, teachers know that some children enter school 
possessing very limited number concepts. Even though a child can count to 
ten, he may not understand the concept of *’threeness”. Primary teachers 
have always done an excellent job teaching concepts such as ’’threeness” by 
using blocks, stones, fingers, etc. Cuisenaire rods do not offer anything 
too new at this developmental stage but may be used as follows: place 
several sets of rods before the children so that each set contains the 
same number of rods. Ask the child what it is that these sets of rods have 
in common. The answers may be very surprising! In this manner they can form 
the number concepts of three, five, nine, etc., which is a major step in 
the direction of counting but does not in itself consitute counting. Ihe 
child at this point may be able to tell ”how many” things there are in a 
collection without really thinking about the numbers as being ordered. 

Cuisenaire rods offer an excellent method for ordering the numbers; a 
method which the child will probably discover for himself. If he names the 
small block ”one”, the staircase design and the insight of the child will, 
with a little direction, do the rest. He now has the concept of counting; 
i.e., starting with one and going next to the number which is one "bigger”, etc. 
He also has ten small rods very neatly "bundled up” in the orange red, which 
is very useful in developing the concept of place value and really gets the 
child to see the meaning of a number such as 17. 




0*1 ten 




Coimting by twos, threes, fives or tens is easily handled with Culsenaire 
rods. In these days the child may even want to count backwards! 

As previously mentioned, implicit in counting is the concept of 
orderings i.e., an awareness that a given counting number is less than 
its successor. Very early it is possible to establish the concepts of 
less than « ) and greater than (^). Since there are probably more 
inequalities than equalities in the real world, these are very important 
concepts. And they are so easy to visualize with Cuisenaire rods! 
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c. COHCEPTS OP ADKTION, SimmCTIOB, DIVISION, mtEPUCATIOK OF 

WHOLE NUMBERS. 

During free pliy with the rods the children have experienced relation- 
ships iThich adult« 

ana wxtnout being aware of the fact, 

have ..discovered" for themselves some of the bgsic laws of mathemat... . 

At first the play is without verbaUsationj then color words are used, 

and ..blue., becomes the name of a particular rod. later the word ..nine., is 

a»t as another r.ame for this same rod. It is ia^rtant to note that although 

each rod is here given a particular name, children wiU soon discover the rods 
can take on ether number names, 

After children have ejqierieneed "pattern-making., for different colored 
rods, the + and = signs are introduced, and patterns may be recorded. 

w+wdw ~g 



Example: vrfr = g 
i4w w g 



^ the time that the numerals are introduced the child vdU be 
familiar with such statements as: 

to orange rod is equal to two yellows 

Fiv!^^«f ""“V® 2SS. the blue is three 
_£jve red rods make wie orange rod. 

He WiU also have counted the rods when in the pattern of the staircase. 
IMte will have been called .-one.', red ..two"...., etc. 

Addition is taught by placing rods ^nd to end (called a train), then 
using a longer rod for msasursmsnt. 

<iark as measures the length of 

> i-e., a, read as green s2sis equals dark green. 




(All rods laid flat on table) 



* B-3, page 7 
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Concepts o£ whole numbers, cont’d. 

It is very easy to teach several of the processes of mathematics at 




on top of the larger rod and the remainder found by finding a rod equal to 
the difference between the length of the two rods* 

The dot (^) or times (X) are used at first as "of the” (e.g. 2 of the 2*s). 
men the child discovers 3+3 = 6, he can also see 2 X 3 ~ 6 and 6 + 3 =2 as 
well as the conventional 6-3 =3, 

Numbers made of multiples of 2 (or having a factor of 2) are known as 
even numbers. Other whole numbers are odd . Mien we add two even numbers 

the result is even. Older children enjoy discovering this principle and 
proving it. 




men you add 2 even numbers = even 
I'Jhen you add 2 odd numbers = even 
»T/hen you add even + odd " = odd 
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as 2 + 6 = 8 
as 1 + 3 = 5 
as 2 + 1 = I 



E = even numbers 
0 = odd numbers 



ll/hen you multiply 2 even numbers - even as 2 X 4 = 8 

Iittien you multiply 2 odd numbers - odd as 3 X 5 = 15 

Ivhen you multiply odd X even numbers = even as 3 X 4 = 12 
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Concepts of whole numbers, 



cont*d. 



The orange-red allows place value to be tau^t easily and meaningfully. 



XU GbXOV iUGUVlS9 Uli^ UOCXtWiXljg \>X MWA4V¥¥JLli^ CI^XU VCWS 4 ^ v Xwo. 

Story problems and verbal problems can be used from the very 
beginning. 

The operations vrith whole numbers are so closely related to operations 
with fractions that the beginning concepts of fractions are introduced early. 






D. FRACHONS 



The first major extension of the number system is the introduction of 
fractions. It is easy to introduce the fraction concept in a concrete, 
meaningful, and mathematical maraier by using Cuisenaire rods. The idea of 
a fraction as a relationship found by comparing tv/o counting numbers in a 
particular manner can be clear !ly illustrated, if for example, you consider 
the brovm rod (8) and the purple rod (4) you see immediately that the 
purple rod is one-half^of the brown 

of 8 = 4 

You can now find a large set of number pairs which have this same one-half 
relationshipj e.g., 1/2, 2/4, 3/6, 4/8, . • • . If you now replace the ”of” 
by a times sign, which is a logical thing to do in view of preceding 
comments, you find the product of a fraction and a whole number. This idea 
can easily be extended to work with l/3> 2/3, 3/4, etc.* 

Consider for a moment a class of 30 children. Suppose this class 
has studied fractions for quite some time. VIhat would be the result if 
the teacher asked each child to write a number (or numeral if you like) on 
a piece of paper? All whole numbers? Twenty-five whole numbers? Could 
it be that the youngster is a bit dubious about a fraction being a number? 
An excellent way to get the child to beieve that a fraction is a number is 
by renaming the rods.* If the dark green rod is ’’one", then the child will 
usually, with great haste, want to name the red rod "one-third". The child 
may now want to try his luck at adding, say 1/2 and 1/3* 





1 The teacher may be required to introduce the name "one«half". 

* B-3 p. 7 
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Fractions cont’d. 






of -/ 
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yi^\ >/ 6 >\ 





m 



It is also easy for the child to see that 1/2 1/3 • 

1 - 5 



=/^ then 



smt 






•>9 






As you see, the concepts of equivalent fractions and order among the 
fractions can be developed early. Also, solving problems such as 1/2 of 6, 
2/3 of 9 and 2/5 of 10 are successfully handled by rather young children. 

As you move along in the development of concepts of fraction by a fraction.^ 
The following discussion is a possible procedure for teaching multiplication 
of fractions. 

Suppose the black rod is named "one", then the 
white rod is 1/7, the red rod 2/7, etc. Consider 
the problem of finding 1/3 of 3/7 (or 3/3 x 3/7 )• 

Under this present naming scheme, the light green 
rod is 3/7 and it is easy to see that 1/3 of the 
light green rod is the white rod. But the white 
rod is 1/7. Therefore 1/3 x 3/7 = l/7. You now 
get some practice doing exercises such as 
1/5 X 5/7, 2/3 X 3/7, 4/5 x 5/7, etc. To be 



h. 



I 



a little creative, ask the child to make 



y 






w 






=V7 



a true statement 






by filling in the appropriate fractions. 
Analyze this problem by using Cuisenaire 
rods. You want as an answer the white rod 
( 1 / 7 ) which looks like this picture. 



M 




D. Fractions, cont’d. 

If you novr place the ysUovr rod between the v^ite 
and black rods, you see that one possible solution 

^ I ~V? . I/atch the creative child 
go to work on this one: He will probably discover 

that 1/2 X 2/5 X 5/6 X 6/7 - 1/7 (see second 
diagram on this page). He made this discovery 

by inserting several rods between the white and 
black rods. 

You have probably noticed that in the 
preceding exercises the denominator of the 
first fraction is the same number as the 
numerator of the second fraction. How would 
you handle 2/3 x 5/7? Ihe concept of 




equivalent fractions has been previously established^ e.g., 2/3 = 4/6 =8/12 « 

10/15 and 5/7 ~ 10/14 "=15/21 = 20/28. Therefore 2/3 x 5/7 "= 10/15 x 15/21. 

But 10/15 of 15/21 = 10 / 21 . So we have 2/3 x 5/7 = 10/21. Some children 
may now be ready to state a rule. 

Since concepts of fractions require a span of time to develop they 
should be introduced early and handled carefully. Cuisenaire rods are 
very helpful in developing several of the basic 



concepts involving fractions. 




E. OTHER IMPORTANT CONCEPTS 

1. Distributive property 

The distributive property, an extreaeiy important mathematical 
concept, is easily visualized by using Cuisenai 

2 (3 + 4) - (2 X 3) + (2 X 4) since the expression to the left and the 
expression to the right each name the number 34. Here is an example of the 
distributive property using the Cusinesaire rods: 
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and rearranging the rods. ^ 'j P ' ^ » 
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then: 2 (g + 2 d. 


♦ 1 



2. Square numbers 



Focusing attention on the white rods, you see that certain numbers of 
these rods can be placed in a square array, e.g., 4,9, and 16. These are 
called square numbers. Square numbers seem to fascinate children and they 
vdll eager 3y look for more. The value here is that many of the children 
remember the square numbers and immediately know the multiplication facts 
2 X 2, 3 X 3, • • . .8x8, 

3. Rectangular numbers 

Six white rods cannot be placed in a square array, but can be placed in a 
rectangular array having length and width each greater than one. (It is 
necessary for the rectangle formed to have length and width each greater 
than one.) The number six is an example of a rectangular number. Some 
numbers of white rods; e.g., 7 , cannot be placed in this type of rectangular 
array. S gposite and numbers can be introduced in this manner. 
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k* Triangular Numbers 



If there are square and rectangular numbers, then why not triangular 
nuaibers? Find a number of white rods which will form a triangular array. 



t-.™— *i*i nj j.* ^ . m - • 

»*o « vx ituiuuorci wiixvil wrixo. accompxxsn tnis xeaT>. 



«»*>*« VMbAW 



3 rods 



6 rods 



It is interesting to note thab the sum of these two triangular numbers 
is a square number. Could this be true for any two consecutive triangular 
numbers? 

5« Area and Volume 

Cuisenaire rods have been used successfully to aid in teaching the 
concepts of area and volume .^ 

6. Permutations 

Many times children will make a pattern by placing three different 
colored rods end to end in as many different ways as possible. 
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liSiat they have done is find the number of permutations of the three rods. 
This is an important concept in higher mathematics. 

The list of concepts which can be developed using Cuisenaire rods may be 
endless. IVho knows? 



*B-4, Book C, pp. 17-58 
B-I, pp. 48-51 
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F. EXTENDED ACTIVITIES 

From early play experience to problem solving, Cuisenaire rods can be 
used for many types of extended activities. The variety and scope of these 
activities depends upon the creative imagination of the teacher and/or the 
pupils. Only a few typical examples can be given here. Many other unique 
activity experiences will be discovered as the teacher and class work 
together. 

GAMES 

TOUCH»AND«»TELL - Each child puts his hands behind him and is given two rods 
of \mequal size. By sense of touch only, the child finds and holds up the 
larger or smaller one as directed. Later three rods can be used. Eventually 
the child can have some of each color in a bag and pick out by touch the 
white, the orange, the red, or any rod, or group of rods as requested. With 
two or more of the same lengths in the bag, the child can pick out sets of 
“twins" (2 red, 2 yellow, etc.) 

MAGICIAN - A child holds up a single rod, as yellow , and the magician says, 

"I can change it to green and red !" as he holds up the two rods. (This can 
be done with many variations.) 

PRACTICAL CLASSROOM SITUATIONS (PRIMARY) 

ADDRESS AND PHONE - Children learning these facts can show them with rods 
and learn to read each others* addresses and phone numbers. 

MAKING TEAMS - Children can quickly figure out size of teams in any classroom 
games. 

LUNCHROOM MONEY PROBLEMS - How much for a plate lunch, milk, or dessert with 
change from a dollar can be quickly solved vdth the rods. 

VISUALIZING TEXTBOOK LESSONS (INTERMEDIATE) 

In the intermediate grades such subjects as perimeter, volume, graphs, 
number lines, decimals, profit and loss, fractions, and many other topics can 
be graphically illustrated with the rods. 17 



Extended Activities^ cont*d« 



DRAWING ACTIVITIES 

Using squared paper the children can draw and label with color or nionber 
names the various color rods in individual pictures or in successive staircase 
designs. Permutations or creative designs may Tse discovered the children. 

The teacher can give the children mimeographed drawings of rods (accuratf 
in proportion) and let the children label or color them.'^t’ 

At more advanced levels, interesting number squares and mathematical 

designs can be created. What is the mathematical significance of the following 
patterns? 





page hl-it2 
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Extended Activities, cont^d® 



RHYTHM ACTIVITIES'^ 

Songs with regular rhythm patterns can be worked out with rods, giving 
each note a rod value, as 



eighth 


note 




=» white rod 


quarter 


note 




» red rod 


dotted quarter 


note 




e green rod 


half 


note 
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= purple rod 


dotted half 


note 


d. 


e dark green rod 


whole 


note 


o 


e brown rod 
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thee 




of 



sing® 




thee. 




Children can work these patterns out on their desks, or work them 
together to make a rhythm chart of the song for the room* 






Sample 

Try to form the length of any one rod by 
using only red rods; light green; purple, 
yellow. Can you always do it? 

whits 
red 

light -green 
purple 
yellow 
dark-green 
blacl 

bro\¥n 
blue 
orange 

Which rods can be covered by using only 
red rods? Light green? Purple? Yellow? 
which rod do you need to make up the 
length of the rod you started with when 
you can't do it with the red? the light 
green? the ourole? the yellow? 

Make trains using only dark-green rods 

and only black rods. Can they be the 
same length? 

Make trains that are all brown and all 
orange. Can they be the same length? 
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m Transition to 


numerals SAMPLE 




n ^ 
2+2 -- □ 


^r-f w □ 




P=D 






s=^D 

d=D 


2+5= □ 
3+5= □ 


gtr^ □ 


y -<-p s n 


v=n 


H4* □ 


3-+2- □ 




r=n 


2t4» □ 



Addition - Subtraction - Fractional parts 



4->-S-^l=D 5+5 * □ 4=1/2 . □ 

11-7=D 5=1/2 2-1/2 -□ 



10- 5=D 


8-4 = 




2-- 1/4 • □ 




4+4 = 


_ 





l^ltiplication * Division 

4=2x2, So 2 =021x4 and 4-r2 = 2 
How many red rods make 6, 






so 6v2=3 
3x2=6 





d 


3= 1/2x6 




r 1 r r 

3T ' ..1. M. 


2= 1/3x6 



Ifore complicated equations 

(2/3xl2)-f5/7x(14-7)+2= □ 
4/7x(15-8)t3/5 x( 15-10)^15- □ 



Katch words to the symbol 



eaual 

X 

brackets 



fraction 

4 

of the 

c J 



True - False? 

3/8x16 = 



6/16x16? 



2/8x16 = 1/4x16 



1/2x14 ^ 5-^3? 



8/12x12= 3/4x12? 




S AMPLE 



Use of open sentences 
Use of parenthesis 



1+1+ □ -4 
++ n - R 






3+D+l=5 

5-(2+l):n 



(3xl)+2 - D 
A-^94■l^= n 

^ \ • -/- [ I 

Zti 1/2x4)= D 
(lxl)-t-(l-f-4)= □ 



Introduction to fractional parts 




r=D 


y=D 


2=Ow's 


5-Dw's 




w=l/5x D 


What part of the 


2--2/5X □ 


green-, rod is red? D 
What part is white? D 


3/5xD =3 


Find the factors for these numbers - 14 15 16 18 20 24 “ Color them below: 



Compare and circle the larg€ir one: 

1/3x15 and 2/5x15 
and 4/5x15 
and 6/15x15 



2/5x15 

1/3x15 
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story Problems 



SAMPLE 



1. If you have ten marbles; hovr many can you give to each of: 

10 boy g 

five boy s 
two boy s 



2. How many marbles would you need to give one each to nine boys? 
Two each to 4 boys7_ 

Three each to 3 boys? 

Five each to 2 boys? 



^ flowers in a garden. The boys have three each 

and the girl nas fo;jr. How many flowers do they have altogether ? 

^ I still had five left. 

How many dxd I have in the beginning? 

^h!*?** her friends to grape Juice. Her mother asked her to put an 

maiv we^e^eirto th^trS ?” ^ 

gathered old newspapers to raise money for a canro 
^d. One group gathered 40 pounds and the other group gathered 34 
pounds. How many pounds did the two groups gather? ^ ^ 



7. Each pound is worth 2 cents. How much money did they receive for it? 



tricycle, triceritope and tripod. 

Wnat does the tri in these words mean? 

bicycle, binoculars, biweeWy and biplane. 

What does the ^ in each of these words mean? 

"• L’^y^r^aSt f "°°° one day onay 19 were present. 

If 14 of the children in the room are girls, how many are boys? 



^ "Wy <lay» are left 

you were to spend one** third of June on a vacation tt•^n 

h:if!^e ^^ « °ne?,^0n what day"S? ?LUIh“ be 

3 . If pencils are 2 for 5^, how many can I buy for 20^? 

4* If erasers are 2 for 3^y how many can I buy for 15^? 



5. For 40^ how many pencils and erasers can you buy? 



Laws'S a^v^ trff H ®:u as many 

answers as you can, with no more than 2^ change left. ^ 



S A M P L E 



i 

r 

J Us© of ^ and ^ 

> 

f Make these sentences TRUE. 

I <C means less than (6<7) 
i ^ means greater than (7>6) 
zr equal to 



10 


— 


9+1 


3+27 


> 


27+2 


17 




1-+7 


10+9 




7+10 


3+5 




9 


79-1 




77+1 


0 




2-1 


3f3/4 




3+5+2 


7-7 




5-5 


5+7+1 




7+5+1 


4+4 




6-+0 


10-2 




6+2 


2+3 




3+2 


2x3 




3x2 


20 




10+-10 


1/2x6 




3+0 


38 




__30+10 


14+7 




5x4 


45 




22-f30 


9+6 




10+5 


20+4 




25-1 


’ 11-7 




1/2x8 






y-^yHr»«4aW«f^^ 




SAMPLE 
Fractional Parts 

rods, find the value of 
these figures: 



un T - 

.vwnuit^ 





A 


3 






B 


3 






C. 


5 






D 


3 






E 


,3 






F 


4 ; 






B 




1 


1 6 


A 




-T r . ^ 


16 


C 






20 


D 






16 


B 




20 




C 




20 




E 


30 






F 




24 




A 






100 


C 


,,6 






B 




16 




D 


30 






E 




30 




F 




r 48 
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SAMPLE 
Excerpts of Problems 



*4» W% V/ WO* V X IW 



Addins Liks T^y'a nn?? 



^ + □ 

Adding Mixed Number 

n-5 



□■f ^ 



s 



□ =5^7 

□ T" 3/^ = ■Z;^ 



Subtracting Like Fractions 



Subtracting Mixed Numbers 



Joe had a board 3 2/3 feet long. He saved 
off a niece 1 1/3 feet long. How long 
was the piece that remained? 



er|c 
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SAMPLE 



These are samples of different types of fractions that are easily understood 
by children using the Cuisenaire rods. Similar problems may be found in some 

Find the missing numbers basic textbooks. 

















Change to eighteenths 



How much is: 









yp^-fU=% 



D 



Find the difference 



hV‘f=U 



7, 











/y 
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SAMPLE 



Show the following decimal fractions. 
The orange rod is the one rod. 



I • 



iVnte the common fraction equivalent 



,3 = 



. 7 - 



. - 2 . 

,/ = 



9 ^. 



Add these decimal fractions usins: the rods 

. .// 0=.9 

.^^■3=n 

rite the mixed number: 

3 . ' 7 -^ 



/3=n 



■ 2 ./ = VTh 



r ^ 



Add : 

/-■2^3.3-n 3.7+'^^.;Z + n-- 

Subtract : 

Multiply by use of rods: 

^3y.%--U ^X^--D 

verbal problenns, and extensions of these samples will probabJy 

.< u 
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summary 



SUMMARY 



There has been one word used repeatedly by those teachers who have 

T??TW! r!Vi*i <so«:^m +.n lAflY*n 

lUdU^ uao UX V/UXDOiiClXXC; XUUO XA* u*i\3 \^JUCVi90A WWUV - 

more rapidly when learning is fun. Mary teachers who have used Cuisenaire 
materials no longer view mathematics as an esoteric subject, but through 
discovery as alive, meaningful and necessary. 

We^^* did not go into great detail in this guide and therefore did not 
emphasize some of the basic principles as much as we would have liked. 
Principles such as commutativity, associativity, distributivity and 
estimation cannot be over-emphasized. 

It is definitely not our intention to imply that a teacher should try 
all of our suggestions in one year, but we would like you to give the 
Cuisenaire rods a try, helping the children discover and prove basic 
mathematical concepts. Mathematics is a developmental process. Go on your 
way and you will be amazed at the advancement of your group. Do not advance 
just to be advancing while leaving behind muddled and confused thought. 

The important thing is to know what you are talking about and to have a 
clear picture in your mind. 

^ Carl Bruns, 

Marion W. Green, 

Challi© Loomis, 

Edith McKinnon, 

Jean Wolff. 



June, 1963* 
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vocabulary and symbols 



SYMBOLS AND VOCABULARY 



+ 


Plus - Cuisenaire prefers the use of the mathematical 
term plus* 


— 


Mnus • Preferred instead of "take away". 


X 

o 

o 


Times - or »'of " as in ^ X 12 or ^ of 12 or ^ • 12 


• ' 


Divided by - 6 + 3 or - 

3 


> 


Greater than 4 2 

4 is greater than 2 


< 


Less than 3 4 

3 is less than 4 




Equals or is equivalent to 


i= 


Not equal to 


□, A,V 
A, B,0 


Various symbols may be used to indicate the place-holders 
or unknown quantity in an open sentence* 


□ 


Any number substituted in the box by itself "squared" or 
to the "second power". 2^ 

5 « 5 ■ 


\3 


"Box cubed" or any number substituted in the box to the 
"third power" * ^ 

4x4x4*43 QxDXa-D 

,1 ■■ . . 



C J 


Parenthesis - Children should be taught to compute the | 

portion of an equation within the parenthesis or 1 

si/ • t 

Example: 2 + (J x 2) =| | 






Brackets y Parenthesis should be done first, brackets 




1 


second, and then the remainder of the equation. 




L J 


jl X (2 X (2x3) = 


••♦or • 
• 


Ad infinitum 

On and on and on... (could continue indefinitely). 



VOCABULARY 

Addends - One of two or more numbers being added in an addition problem. 

Associativity - Term used to refer to the associative property (see Basic Law) . 

Cardinal number - A number which tells how many things there are in a group. 

Commutativity - A term used to refer to the commutative property (see Basic Law). 

Composite numbers - Numbers which have more than 2 whole number factors. 

Example: 32 has 1, 32, 2, 16, 4 and 8 as its factors. 
Therefore, it is composite. 

Congruent rectangles - Rec tangles that are the same shape and size, 

Example: * ' 



3 of the 6’ s 



6 of the 3’ 3 form congruent 
rectangles, 

Distributivity - Term used to refer to the distributive property (see Basic Law 

B)(^u!Lvalent Fractions - Fractions with the same value. 

Example: 1/2, 2/4, 3/6, 4/B, 5/10... 

2/3, 6/9, 8/12, 10/15, 12/18... 

Even number - Vilhole numbers that may be evenly divided by 2, 

Example; 64 , 26, and 322. 
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Factor - The numbers that are being multiplied. 
Eixample: 5 x 3 =* 15 

5 and 3 are the factors of 15 



Example: 12 

2x6 (2, 3, 4, 

4x3 and 6x2 




12 

2x6 (2, 3, 4> and 6 are all factors of 12.) 



Inverse - Opposite in effect; reversed. 

Example: 3 + 2 == 5 in addition 

5 - 2 = 3 in subtraction 



Addition and subtraction are inverse operations. 
Miltiplication and division are inverse of one another. 



Odd Number - "Whole numbers that are not evenly divisible by 2. 



Example: 1, 3 , 5> 7*.. 



Ordinal Humber - A number used to tell ’^which one" in sequence 



Example: first, second, third, etc. 



Permutation - A permutation is any one linear arrangement of the total number 



Prime Numbers - A whole number gr*eater than 1 that has only itself and one 



Product - Result or answer in a multiplication operation. 

Rule for Substitution - Two or more like symbols in an open sentence or 
equation require the same number to be substituted each time the 
symbol is repeated. Thus: 



5 + 5 makesTa corfStft substitution. While 2 + 8 ~ 10 would make a 
true statement, it breaks the rule for substitution. 



2 X 2 X 2 = 8 

Tftien two unlike symbols are used in an equation, the numbers may be 
different. Thus: 



Set - A set is a collection of things or objects. 

Example A: The odd numbers that are greater than 5 and less than 15. 

(7, 9, 11, 13) 

Example B: The coins in our money that have a value of less than one 

dollar, (cent, nickel, dime, quarter, half-dollar) 

Sum - Result or finswer in an addition operation. 



of possible linear arrangements of a given set of objects. 



as its factors. 
Example: 2 



and 



23 are prime numbers 
23 X 1 == 13 



2x1-2 




3x5 




15 X 1 

1 X 15 



5x3 All may be correct answers to the equation 



ERIC 
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SOME BASIC LAWS OF MATHEMATICS 



Coimmitative ]^w for Addition - The order of adding numbers does not affect 
their sum; or briefly, reverses in addition have equal sums. 

D = -A •+■ Q 2/3 + 3 =■ 3 + 2/3 
Example: 3 + 2 = 2 + 3 

Commutative Law for l-fiiltiplication - The order of multiplying numbers does 

not affect their product, or reverses in multiplication have equal 
products. 

Example: 4 x 3 = 3 x 4 



Law for 1 - When a number is multiplied by 1, the product is the same as 
the number. j — | , p- 

5/8x1 = 5/8 



□ x|=D 

iSxample: 4x1=4 



Addition Law for Zero - When we add zero to a number, the sum is the same 
as the number. i — , 

nplei 




p 

le: 2 + 0^ 



Miltiplicatlon Law for Zero - Ai^ number multiplied by zero produces a product 
that is zero. i — i , ^ ^ 

U^O - O 

Example: 3x0 = 0 

Distributive Law - Term applied to distribution. 

□ x(Atv)-(DxA')+<nx'^ 

Examples: 3 x (20 + 4) = (3 x 20) +GTx 4) 

3 X 24 = 60+12 

72 = 72 

Associative law for Addition - Regrouping three or more addends does not 

+(VtA)= O A 

Example: 3 + (4 + 6) = (3 + 4) + 6 

Associative law for Multiplication - Hegrouping three or more numbers (factors) 
being multiplied does not affect the product.. 

Example: 2 x (3 x 4) ~ (2 x 3) x 4 



SYMBOLS^^ 



CROSS 




purple-yellow cross 



T0l®R 




red-purple-yellow tower 



TRAIN 



^ P \ V 1^1 p^ple-yellow-red train 



END-TO-END, ADD 




yellow, red rods end-to-end, 
touching "yellow plus red" 
or "red plus yellow" 



SIDE-BY-SIDE 
DIVIDE (with 

remainder) 



L 



VI r I r 



yellow, red rods side-by-side, 
touching, "How many 2’s in 5?» 
"How many left over?" 



FITS, MATCHES 
AS LONG AS 



y 



K 



"yellow, add red fits black" or 
"yellow and red make biack" or 
"yellow and red are as long as 
black", or 5 + 2 =7 



MENUS 



EQUIVALENT 




j 



i "Black subtract yellow equals 

■ I A I red" or put yellow on top of 
black for easier viewing of 
remainder. 



^ i>^i P 



£J. 






“IWo equivalent trains are 
of equal length. 
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** These books are for the pupils use but this committee 
teacher reference. 
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